Introduction
HIV is the fifth leading cause of global Disability Adjusted Life Years (DALY) in 2010 [1, 2] . An estimated 0.8% of adults aged 15-49 years worldwide are living with HIV, although the burden of the epidemic continues to vary considerably between countries and regions [3] [4] [5] . Sub-Saharan Africa remains most severely affected, with nearly 1 in every 20 adults (4.9%) living with HIV and accounting for 69% of the people living with HIV worldwide [3] . Nigeria had 3.6 million people living with HIV infection [6] . In Anambra State, the prevalence of HIV infection has more than doubled in the last few years. According to the Nigeria National HIV sentinel survey of 2010, the prevalence of the disease rose to 8.7% from the previous 3.5% in 2003, while the national prevalence declined from 5.3% to 4.1% within the same period [7] .
Over 17 million people were receiving treatment globally as at the end of 2015 [8] . By 2015, in Nigeria, only 28% of those infected were accessing antiretroviral therapy [6] . In Anambra State, the number needing treatment has been on the rise [7] .
HIV and AIDs has evolved over the years from an acute deadly disease to a chronic disease requiring regular clinic visits for medical consultation, laboratory testing and medication refills [9] [10] [11] . The patient needs to be self-motivated and satisfied in order to remain committed to these activities. Patient satisfaction is a multidimensional construct that focuses on different aspects of health service delivery and outcome [12] . It is a potent tool for evaluating care services and validating the quality of care provided. Information obtained therein helps health administrators to identify areas of improvement such as patient education, health workerpatient relationship, program planning, follow up and clinic organization in order to rapidly improve the quality of health service delivery and its expected outcome [13] . Patient's satisfaction can be used as an indicator of health care quality because the more satisfied patient is the more likely patient to cooperate with the health care provider and have a higher level of continuity with the provider which in turn improves clinical outcome [14, 15] .
It has been argued that patients' satisfaction rating is both a measure of care and a measure of the person that provided the rating [16] . Patient satisfaction rating can measure the different aspects of the medical services received or different specific dimensions of the satisfaction or the overall level of satisfaction of total package often referred to as global satisfaction. There are eight dimensions of patient satisfaction frequently reported in most satisfaction surveys and these dimensions include; interpersonal manner, technical quality, accessibility/convenience, finance, efficacy/outcome, continuity, physical environment and availability [16] .
Certain patient characteristics are known to correlate with the global patient satisfaction rating. Older age patients were significantly more satisfied than younger patients [17] [18] [19] [20] . This, however, is not completely linear, as it has been found that the global patients' satisfaction rating start declining from the age of 65-80 years of life [18] . Healthier patients and those with less education were significantly more satisfied than patients with poorer health status or more education [17, 20] . Living in the rural or urban area was significantly associated with younger patients but not with older patients [17] . However patient characteristics like gender, living alone or with others, or whether or not the questionnaire was self-administered or interviewer-administered were not known to be associated with patients' satisfaction [17, 19] .
There are many studies on patient satisfaction with health care services in general and HIV services in particular. Most studies were carried out on patients receiving treatment from one hospital [13, [21] [22] [23] [24] . A study in Tanzania compared patient satisfaction with HIV related laboratory services in public and private laboratories while another study in north-central Nigeria compared patient satisfaction among public and private secondary level hospital and found no difference [25, 26] . This study was conducted to determine and compare the level of satisfaction with HIV and AIDS care services among participants accessing care in public and private hospitals and to identify the factors that influenced their satisfaction.
Methods

Study sites
The study took place in Anambra State, southeast Nigeria (Fig 1) . Anambra State was the only State in the South East that had a prevalence of over 8% increase from the prevalence of 5.6% in 2008 to 8.7% in 2010 and one of the five states in the country that had prevalence of over 8% (Akwa Ibom 10.9%, Bayelsa 9.1%, Benue 12.7% and FCT 8.6%) [7] . Anambra is one of the most densely populated states and among the most urbanized areas in the country [27] . The urban/rural comparison of HIV prevalence rate in Anambra shows a wide variation of 10.1% urban against 4.7% rural prevalence. The state prevalence has consistently remained above the median national prevalence since 2008 [7] .
The hospital system in Nigeria is categorized based on the complexity of the services they provide into primary, secondary and tertiary hospitals. The primary level hospitals are the first level of contact of the population to the health system. They provide preventive, health promotion services and less complex curative services. They usually manned by a medical doctor where available but mostly by nurses and community health officers in most places. The secondary level hospitals are the second level of care. More specialized care is provided here. They have laboratory support, surgery, and other specialist services. Cases needing more than primary care are referred to these hospitals. They often cover wider catchment areas like Local Government Areas and Districts. Tertiary hospitals provide the highest level of specialized care in the health system. They include the teaching and specialist hospitals. In addition to care, they also exist to carry out research and training of doctors and other health workers.
The public hospitals are funded and managed by Government primarily to provide health services to the populace. Whereas, the private hospitals are funded by individuals and organizations to provide health services as well as make a profit. In Nigeria, the treatment of HIV started with few tertiary hospitals but later cascaded down to public secondary hospitals and then to private secondary hospitals. These hospitals were all supported by partners to provide free HIV treatment. HIV drugs have remained free in both public and private hospitals. However, following the withdrawal of funding for some laboratory tests, patients have to pay for these services in both public and private facilities. The amount paid for laboratory services was lower public hospitals due to government subsidies than in private hospitals.
There were 51 secondary level hospitals in Anambra State that provide comprehensive HIV services. Eighteen hospitals were just recently activated about the time for data collection and had provided HIV services for less than one year and were excluded. The remaining 33 were stratified into publicly and privately owned. In each group, they were also stratified based on the location of practice-urban and rural. There were three public urban, nine public rural, eleven private urban and ten private rural hospitals. In each of these strata, one hospital is selected by balloting to participate in the study. In all two public and two private hospitals were selected for the study.
These were two publicly-owned hospitals (General Hospital Onitsha and General hospital Ekwulobia) and two privately-owned, faith-based hospitals (St Joseph's Hospital Adazi and St Charles Borromeo Hospital Onitsha). These hospitals received technical support from NonGovernmental Organizations.
General 
Study design and sampling
The cross-sectional comparative study was conducted between April and August 2015 among adult HIV positive outpatients who had taken antiretroviral treatment for at least one year. The sample size was estimated using the formula for two sample proportion, [28] a power of 80%, the minimum effect size of 3.4%, 95% confidence level and proportion of satisfaction among public hospital participants of 67.5% as reported in a previous study, [25] and a 15% non-response rate. A total of 635 participants were recruited per group. n ¼ ½Za ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi 2P1ð1 À P1 p Þ À Zð1 À bÞ ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi ffi
A list of secondary level hospitals offering comprehensive HIV treatment services in Anambra State was obtained and four hospitals were recruited to participate in the study as described above. The list of all patients who are currently on ART (antiretroviral treatment) in each hospital was generated using the facility-based National ART Register. The patient unique ART numbers were captured into a Microsoft Excel workbook for the hospital and ordered in ascending order. This formed the sampling frame for this stage of sampling. The sample size for each group-public and private, were proportionally allocated to the facilities based on the number of patients that were currently receiving ART. These were: General Hospital Onitsha (2438), General Hospital Ekwulobia (509), St Charles Borromeo Hospital Onitsha (2482) and St Joseph's Hospital Adazi (905). The proportionate allocation of the sample size for each hospital (n h1 ) was determined using the formula:
Where x h1 = number of eligible patients in an index hospital, x ht = total number of eligible patients in the hospital group (e.g. private hospitals), and n st = calculated sample size for the hospital group. Hence, the sample sizes used for the study were 525, 110, 465 and 170 for GHO, GHE, SCBHO, and SJHA, respectively.
A table of random numbers was used to select the sample for each hospital. The first number was selected by dropping a pencil at the center of the table of random numbers and moving down the columns from the top down thereafter. Groups of four digits were used. The pool selected was subsequently matched against the appointment list on each clinic day. Those that attended clinic were approached by trained research assistants after consultation with their clinicians. The study was introduced to them, written informed consent was obtained and the interview was conducted in a room with audio-visual privacy. Before administering the questionnaire, the participants were asked if they had been previously approached for the same study in the last three months. In addition, information about their previous visits, regimen type, and dosing frequency, was extracted from participants' case notes. The numbers of those interviewed and those that declined participation were struck out from the list. After the first two months, those that did not attend the clinic were replaced using the simple random sampling with a table of random numbers described above.
Study instrument
Marshall and Hays' Patient Satisfaction Questionnaire short form (PSQ 18) [29] was adapted to assess satisfaction and it was pretested among adult HIV positive outpatient receiving treatment in Ebonyi State (a state in the same geographic region, but situated about 180km away from the study sites). The pretesting led to further modification of the questionnaire before use. The reliability of the tool used to assess satisfaction was tested with Cronbach alpha and the result was 0.78. The questions were on a 5-point Likert scale; each domain has positively and negatively structured questions, with a minimum of two and a maximum of four questions. The seven domains of satisfaction were assessed together with patient socio-demographic and clinical information. The study instrument also assessed adherence to antiretroviral treatment using patient self-report. Retention in care was estimated using a 3-month visit constancy method [30] [31] [32] .
Data analysis
Epi Info version 7.0 was used for the data analysis. The responses to the questions in each domain were scored, aggregated and categorized as described by developers of the tool [29] . Participants that scored at least 80% of the maximum expected scores for each domain were classified as satisfied while those with scores less than 80% were classified as dissatisfied.
The participants were asked how many doses they had missed in the preceding four-week period. The dosing frequency and the reported number of missed doses were used to estimate the rate of adherence to antiretroviral treatment (ART) calculated as a percentage using the formula [33] [34] [35] Those that had adherence greater than or equal to 95% were classified as good adherence, otherwise, they were classified as poor adherence.
Three months visit constancy method was used because the appointment scheduling team in the study area schedules refill appointments every two months. Three months method is more sensitive compared to a four-month method which is usually used in a context where refill visits are scheduled every three months. The 3-month visit constancy method counts the number of the 3-month interval with at least one 'kept clinic visit' during a measurement period. The measurement period was one year prior to the study time. A 'kept clinic visit' was defined as a scheduled visit in which the patient attended, met with and received antiretroviral (ARV) drugs prescription from a health worker who is qualified to prescribe ARV drugs to the patients. The information was extracted from the participants' record to avoid recall bias and ensure accuracy. The participants were scored 1, 2, 3, or 4 depending on the number of quarters with at least one kept visit. A participant that had at least one kept visit each in three quarters scored 3 out of a total of 4 possible scores for example. For the purpose of further analysis, the scores were categorized into 'adequate retention' (those that scored 4) and 'inadequate retention' (those that scored less than 4).
The proportions were compared across public and private hospitals using chi-square test. We assessed the relationship between overall satisfaction and sociodemographic/clinical characteristics using Chi-square test. The factors that were associated with overall satisfaction in bivariate analysis were examined with a multiple logistic regression model at 5% level of significance. We obtained written informed consent from all the participants. The exit interviews were conducted in rooms with audio-visual privacy. The participants' data were anonymized and handled with utmost confidentiality throughout the study.
Ethical consideration
Results
The mean age of the participants was 40.1years (± 9.9years) with females constituting 71.7%, 68.7% were urban dwellers, 88.3% were currently employed and only 14.4% had attained postsecondary education. Participants that accessed care in public hospitals were comparable in their sociodemographic characteristics to those that accessed care in private hospitals, except with regards to their marital status and educational level. (Table 1 ) Patients in the public health facilities reported better satisfaction in all the seven domains of satisfaction assessed [ Table 2 ]. On the general satisfaction domain, public hospital patients Table 2 ] Table 3 relates satisfaction to socio-demographic/clinical characteristics of participants in public and private hospitals. To understand how these variables interact with each other, a logistic regression model was used to examine variables that interacted with satisfaction at 10% level of significance [ Table 4 ]. Based on the logistic regression model, only retention in care remained significantly associated with patient's satisfaction (p<0.001). Participants who had good retention in public hospitals were twice more likely to be satisfied with services received from the hospitals compared to those who had poor retention.
Unlike in the public hospitals, the level of education, place of residence and ART medication dosing frequency were significantly associated with patient's satisfaction in private hospitals [ Table 4 ]. Participants that had primary education or less had higher odds (AOR:2.3, 95% CI: 1.51-2.86) of being satisfied with services received compared those that had secondary education or higher among the private health facilities. Additionally, participants living in rural area had higher odds (AOR:2.0, 95%CI: 1.37-2.86) of being satisfied compared to those that were living in urban areas and those participants who took their medication once daily had higher odds (AOR:3.2, 95%CI: 2.11-4.85) of being satisfied compared to those that took their medications twice in a day.
Discussion
This study set out to examine the difference in satisfaction with services among patients receiving care in public and private hospitals across various domains namely, general satisfaction, technical quality, time spent with the doctor, the manner of approach, effective communication, cost of services received and accessibility and convenience. Overall, the analysis shows a higher level of patients' satisfaction with services across all domains examined among study participants receiving care in public hospitals, and the influence of various socio-demographic and clinical characteristics on satisfaction. Generally, the high level of satisfaction with services observed among the participants from the public hospitals compares with earlier studies focused on public hospitals reported in Nigeria [23, 25] and elsewhere in Cameroon and Zambia [24, 36] Comparatively, the difference in the level of satisfaction reported by participants is significant and contrasts with findings from earlier studies in Nigeria [25, 37] . Two major attributes of these hospitals relate to the findings, namely, the availability of public subsidies and the characteristics of the users. Regarding subsidies, it has been argued that where services are largely subsidized by the government, users generally report a high level of satisfaction due to their little expectation from the system, covering various domains examined. Users are also likely to accept levels of services they may not have accepted if the services were fully paid for as obtains in private hospitals. While the influence of cost on satisfaction was generally noted as negative, the relationship was stronger for private hospitals that have no subsidies for laboratory services. The effect of the cost of services received on the level of satisfaction has been reported [22] . While drugs remain free or hugely subsidized, the implications of the cost of laboratory services is that unsubsidized care does not only affect satisfaction but has the potential to drive households into poverty.
Regarding the characteristics of users, individuals with higher educational status were less likely to use public hospitals and were also less likely to be satisfied. It is also known that people that are more able to pay, those with better education and living standards, prefer the more sheltered private hospitals. Satisfaction has been opined as the difference between expectation and experience, which on its own is affected by users' socio-demographic characteristics. The higher education one gets, the more one expects from a system. In this population, individuals with higher education (secondary school and higher) were more likely to access their services from private hospitals. This finding is keeping with that earlier reported [17, 19, 20] but differs with other findings [17, 18] . Issues such as place of residence (urban and rural) were also significant determinants of satisfaction for participants in the private hospitals. There were also similarities in patients' satisfaction in specific domains that warrant attention. The proportions that were satisfied were less than 50% in both public and private hospitals in technical quality and time spent with the doctor domains. This could mean the patients' perception of the technical competency of their clinicians were suboptimal. It is also an indicator that most of the patients were not satisfied with the amount of time they spent interacting with their clinicians in both hospital types. These aspects warrant further research exploration to understand its relationship with attitudes of caregivers, motivation, as well as adequacy and workload.
Finally, this study also showed that participants with better satisfaction in the public hospitals had better retention attributes. This finding supports earlier studies that established the relationship between retention in HIV care and patient satisfaction [21, 38] . Also, retention has been previously documented as less of a problem in private hospitals than in public hospitals in the same region of Nigeria [39] . Ensuring retention is very important in HIV programming because retention in care is a critical quality indicator in HIV management. In the private hospitals, dosing frequency was more of a problem with regards to patient experiences. The findings suggest the need to transition patients who can take drugs with fewer dosing schedules to such regimen.
Conclusion
Patients' satisfaction was significantly higher among the participants accessing HIV care in public hospitalsin Anambra State compared with their counterpart in the private hospitals. Retention in care was the only factor significantly associated with patients' satisfaction among the public health facilities' participants, while place of residence, education, and HIV medication dosing frequency were predictors of patients' satisfaction among the private hospitals. Cost remains an important determinant of satisfaction and given the chronic need for treatment, subsidies are still necessary for patients in private hospitals. Programme managers in public hospitals should examine and ensure recognized interventions that influence retention, given the relationship with satisfaction, in order to bring this important quality indicator to an optimum level. Positive experiences promoting satisfaction in both public and private hospital should be shared across various facility types to optimize the quality of life of all persons living with HIV and AIDS.
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